Alcohol use disorders (AUDs) contribute markedly to the burden of disease (Rehm et al., [2013](#acer14171-bib-0032){ref-type="ref"}). Specifically, AUDs impact disability, functioning, and mortality risk due to people with an AUD consuming high volumes of alcohol and engaging in detrimental patterns of drinking (Rehm et al., [2003](#acer14171-bib-0031){ref-type="ref"}). As a result, on numerous occasions the World Health Organization (WHO) and other United Nations organizations have called for a reduction in the harmful use of alcohol (World Health Organization, [2018c](#acer14171-bib-0044){ref-type="ref"}); however, to date, there has been limited success in achieving such reductions, and rather than reaching reduction targets, the harmful use of alcohol seems to be increasing (Manthey et al., [2019](#acer14171-bib-0023){ref-type="ref"}). Consequently, the WHO launched the SAFER alcohol control initiative, aimed at preventing and reducing alcohol‐related deaths and disability (World Health Organization, [2018b](#acer14171-bib-0043){ref-type="ref"}). One of the 5 key alcohol control measures of SAFER is facilitating access to screening, brief interventions, and treatment.

In order to enable brief interventions for hazardous and harmful patterns of alcohol consumption and treatment of AUDs, reliable and valid tools to identify populations in need have to be identified. Although the WHO Alcohol Use Disorders Identification Test (AUDIT; Babor et al., [2001](#acer14171-bib-0002){ref-type="ref"}) was primarily developed for the former purpose (Saunders et al., [1993](#acer14171-bib-0035){ref-type="ref"}), and is currently the most widely used tool to identify hazardous and harmful drinking (Babor and Robaina, [2016](#acer14171-bib-0003){ref-type="ref"}), it is often used to screen for AUDs, and thus has the potential to facilitate the latter purpose.

AUDs can be treated, largely within primary health care settings (Carvalho et al., [2019](#acer14171-bib-0006){ref-type="ref"}; Rehm et al., [2016](#acer14171-bib-0027){ref-type="ref"}), and thus, the AUDIT may serve as a valuable tool to initiate such interventions, if the AUDIT can accurately identify AUDs. Accordingly, the current study had the following aims:

to examine the AUDIT as a screening tool for AUDs, inclusively, and alcohol dependence, independent of other AUDs;to determine the optimal cut‐points (the minimum score obtained on the AUDIT that is indicative of an AUD) and determinants (factors that decisively affect the ability of the AUDIT to identify AUDs); andto apply these cut‐points to estimate, by sex and country, the number of people needed to be screened to treat 1 individual with an AUD, in order to establish the full clinical utility of the AUDIT.

Given that a diagnosis of an AUD is associated with a high level of stigmatization, over and above the stigma associated with other mental disorders (Schomerus et al., [2011](#acer14171-bib-0036){ref-type="ref"}), the specificity of a screening instrument for AUDs should be maximized in order to increase the likelihood that an individual being treated, whether within a primary health care setting or within a specialized health care setting, does, in fact, require such treatment. Thus, the AUDIT cut‐points that provide a specificity of 0.95 were considered optimal. A secondary analysis was performed using a specificity of 0.90 and 0.98.

Materials and Methods {#acer14171-sec-0006}
=====================

The systematic literature review and meta‐analysis was conducted and reported according to the standards set out in the didactic guidelines developed by Devillé and colleagues ([2002](#acer14171-bib-0010){ref-type="ref"}), the Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (Liberati et al., [2009](#acer14171-bib-0022){ref-type="ref"}), and the Meta‐analysis of Observational Studies in Epidemiology (Stroup et al., [2000](#acer14171-bib-0039){ref-type="ref"}).

Definitions {#acer14171-sec-0007}
-----------

AUD was defined as: (i) an AUD as per the Diagnostic and Statistical Manual of Mental Disorders (DSM)‐5; (ii) alcohol abuse and alcohol dependence as per the DSM‐III or DSM‐IV; or (iii) the harmful use of alcohol and alcohol dependence syndrome as per the International Statistical Classification of Diseases and Related Health Problems (ICD)‐9 or ICD‐10.

Comprehensive Systematic Literature Search {#acer14171-sec-0008}
------------------------------------------

A comprehensive systematic literature search was performed to identify all studies that have validated the AUDIT using the diagnosis of an AUD as the criterion standard. The search was conducted in multiple electronic bibliographic databases, including CINAHL, Embase, ERIC, MEDLINE, PsycINFO, Scopus, and Web of Science. The search was conducted using the following keywords: (i) ("alcohol use disorder\* identification test" OR "AUDIT") OR (\["alcohol use disorder\*" OR "alcoholism" OR "alcohol abuse" OR "alcohol dependence"\] AND "screen\*") AND (ii) "sensitivity and specificity" OR "predictive value\*" OR "classification accuracy" OR "receiver operator characteristic analys\*" OR "roc analys\*" OR "roc curve\*." The search was performed to identify peer‐reviewed studies published before September 1, 2018, without language or geographic restrictions. Further, the content pages of the major medical and epidemiological journals, as well as citations in the relevant articles, were manually screened. The full review protocol is available in PROSPERO (<http://www.crd.york.ac.uk/PROSPERO/>), registration number CRD42018110117.

### Study Selection and Data Extraction {#acer14171-sec-0009}

Study selection began by screening titles and abstracts for inclusion. Then, full‐text articles of all studies screened as potentially relevant were considered. Two investigators conducted each study selection step independently; any disagreements were reconciled by team discussion. All data were extracted by 1 investigator and then independently cross‐checked by a second investigator for accuracy against the original studies. All discrepancies were reconciled by team discussion. Non--English‐language studies deemed to be potentially relevant were translated either by colleagues who were native speakers or fluent in the respective language or by using Google Translate (and subsequently cross‐checked by a native or fluent speaker). The following data were extracted from each study deemed relevant: reference, year of study, country, population, setting, sample size, number of cases, sex, AUDIT cut‐point, tool(s) used to ascertain the existence of an AUD, the AUD diagnostic criteria used, sensitivity, and specificity.

### Eligibility Criteria {#acer14171-sec-0010}

Articles were retained if they: (i) consisted of original, quantitative research published in a peer‐reviewed journal; (ii) administered the AUDIT; (iii) identified the prevalence of current AUDs (defined as the presence of an AUD, inclusively, in the past 12 months) and/or alcohol dependence, independent of other AUDs, in their study sample: (i) using a valid measure of AUD (National Institute on Alcohol Abuse and Alcoholism, [2003](#acer14171-bib-0025){ref-type="ref"}), (ii) as per the diagnosis of a trained psychiatrist using either the DSM or ICD criteria, or (iii) established via the occurrence of alcohol withdrawal syndrome, as an indication of alcohol dependence, by sex; (iv) reported the sensitivity and specificity for the AUDIT with respect to AUDs, inclusively, and alcohol dependence, independent of other AUDs, by sex; and (v) specified the cut‐point(s) used to obtain the respective sensitivity and specificity estimates. Articles were excluded if they: (i) used a modified scoring approach (i.e., they did not use the total cumulative scoring approach, as described in Babor and colleagues [2001](#acer14171-bib-0002){ref-type="ref"}); (ii) reported sensitivity and specificity for cut‐point ranges or categories (e.g., 1 to 3, 4 to 7, 8 to 11, and ≥12); or (iii) reported sensitivity and specificity for both sexes combined.

If a study reported the measures of classification accuracy both for the overall sample including abstainers and for current drinkers only, the measures for current drinkers only were retained. In cases where multiple studies used the same dataset or cohort, the study with the larger sample size was included---that is, studies that reported on the full sample were given priority over studies that reported on subsamples (e.g., specific ethnicities). If a study reported sensitivity and specificity for an AUD by using both: (i) the DSM‐IV and DSM‐5, the estimates for the DSM‐5 were retained as it is the most recent version; or (ii) the DSM‐IV and ICD‐10, the estimates for the DSM‐IV were retained as it has been shown to have better between measure agreement than the ICD‐10 when compared with valid measures of substance use disorders, including AUDs (Hasin et al., [2006](#acer14171-bib-0015){ref-type="ref"}).

### Risk of Bias Assessment {#acer14171-sec-0011}

Risk of bias assessment was completed by 2 of the investigators, working independently, and using the revised Quality Assessment of Diagnostic Accuracy Studies tool (QUADAS‐2; Whiting et al., [2011](#acer14171-bib-0040){ref-type="ref"}).

Statistical Analysis {#acer14171-sec-0012}
--------------------

Cut‐point‐specific sensitivity and specificity data for the AUDIT, which were used for the screening of AUDs and alcohol dependence, were aggregated using random‐effects meta‐analyses (DerSimonian and Laird, [1986](#acer14171-bib-0009){ref-type="ref"}). These data were transformed using the Freeman--Tukey double arcsine transformation and back‐transformed using the harmonic mean (Freeman and Tukey, [1950](#acer14171-bib-0013){ref-type="ref"}). Random‐effects meta‐regression models were then conducted to investigate the role of indicator variables, including country‐specific standard drink sizes and cut‐points. The standard drink size referenced when administering the AUDIT will impact: (i) the number of drinks consumed by the respondent on a typical drinking day (question 2), and (ii) how often the respondent drank 6 or more drinks on 1 occasion (question 3). As per the AUDIT manual, the respective questions assume a standard drink size of 10 g of ethanol (EtOH), and adjustment should be made to the response categories in order to account for the standard drink size in the country it is being administered in (Babor et al., [2001](#acer14171-bib-0002){ref-type="ref"}). Given that the responses to these 2 questions will influence the score obtained on the AUDIT and that average volume of alcohol consumed is a risk factor for an AUD diagnosis (Rehm et al., [2003](#acer14171-bib-0031){ref-type="ref"}), standard drink size is likely to affect the cut‐point indicative of an AUD. Country‐specific drink sizes (measured in grams of EtOH) were obtained from 2 published systematic reviews of the European (Mongan and Long, [2015](#acer14171-bib-0024){ref-type="ref"}) and global (Kalinowski and Humphreys, [2016](#acer14171-bib-0019){ref-type="ref"}) standard drink sizes used in low‐risk drinking guidelines and surveys. The best‐fitting model was based on the Akaike information criterion and the Bayesian information criterion, as well as on R‐squared statistics. Heterogeneity between double‐arcsine‐transformed estimates of the sensitivity and specificity of the AUDIT was assessed using the *τ* ^2^ statistic (Deeks et al., [2008](#acer14171-bib-0007){ref-type="ref"}; Higgins and Thompson, [2002](#acer14171-bib-0016){ref-type="ref"}). Publication bias was examined by visually inspecting the funnel plot (standard error plotted against the point estimate) for a skewed distribution, and by employing Egger\'s weighted regression test for small‐study effects (Egger et al., [1997](#acer14171-bib-0012){ref-type="ref"}).

For 190 countries where data on the prevalence of AUDs and alcohol dependence were available from the Global Information System on Alcohol and Health (World Health Organization, [2019](#acer14171-bib-0045){ref-type="ref"}), the sensitivity and specificity of the AUDIT as a screening instrument for AUDs, inclusively, and alcohol dependence, independent of other AUDs, were estimated for all AUDIT cut‐points (i.e., 0 to 40), by sex. For those countries where no standard drink size was found through the systematic reviews (Kalinowski and Humphreys, [2016](#acer14171-bib-0019){ref-type="ref"}; Mongan and Long, [2015](#acer14171-bib-0024){ref-type="ref"}), the standard drink size was assumed to be 10 g of EtOH (based on the global standard drink size; World Health Organization, [2018a](#acer14171-bib-0042){ref-type="ref"}). Data on sensitivity and specificity were then combined with data on the prevalence of AUDs, inclusively, and alcohol dependence, independent of other AUDs, in the general population (as obtained from the Global Information System on Alcohol and Health) for 2016, the most recent year for which such data are available (World Health Organization, [2019](#acer14171-bib-0045){ref-type="ref"}). Information on the procedures used to estimate the prevalence of AUD is available on the Global Information System on Alcohol and Health (World Health Organization, [2019](#acer14171-bib-0045){ref-type="ref"}). These data were used to estimate the number of true‐positive, false‐positive, true‐negative, and false‐negative proportions, where the term positive refers to having an AUDIT score above a specified cut‐point and true positive refers to both having an AUDIT score above a specified cut‐point and having an AUD. These data were also used to estimate the number of people needed to be screened in order to treat 1 individual with an AUD, inclusively, or with alcohol dependence, independent of other AUDs. The 95% uncertainty interval (UI) for each respective point estimate was constructed using a Monte Carlo--like algorithm, generating 1,000 simulations which were estimated by sampling the lowest level parameters from their respective error distributions, and using the 2.5th and 97.5th percentiles of the resulting distribution as the UI. All statistical analyses were performed using R version 3.4.1 (R Core Team, [2017](#acer14171-bib-0026){ref-type="ref"}).

Results {#acer14171-sec-0013}
=======

The electronic search yielded a total of 967 articles, and 24 articles were identified through the manual search. After removing 540 duplicate articles, 451 articles were screened using titles and abstracts. One hundred and eighty full‐text articles were retrieved for further consideration, 144 of which were subsequently excluded. Thus, a total of 36 studies were retained for data extraction. The 36 studies contained data for a total of 20 countries: Argentina (*n* = 1), Belgium (*n* = 2), Brazil (*n* = 1), China (*n* = 1), France (*n* = 2), Germany (*n* = 1), India (*n* = 1), Mexico (*n* = 1), Nepal (*n* = 1), Netherlands (*n* = 1), Norway (*n* = 1), Poland (*n* = 1), South Korea (*n* = 4), Spain (*n* = 2), Sri Lanka (*n* = 1), Sweden (*n* = 2), Switzerland (*n* = 1), Turkey (*n* = 1), the United Kingdom (UK; *n* = 2), and the United States (*n* = 10; 1 study reported on a sample drawn from France and Switzerland). Thirty studies reported the classification accuracy of the AUDIT with respect to AUDs, and 20 studies reported the classification accuracy of the AUDIT with respect to alcohol dependence. The characteristics of each included study are presented in Table [S1](#acer14171-sup-0001){ref-type="supplementary-material"} (men) and Table [S2](#acer14171-sup-0001){ref-type="supplementary-material"} (women). Of the 36 studies included, the majority were considered to be high risk for bias and low risk for applicability (Table [S3](#acer14171-sup-0001){ref-type="supplementary-material"}). A schematic diagram of the search strategy is depicted in Fig. [1](#acer14171-fig-0001){ref-type="fig"}.

![Schematic diagram of the search strategy.](ACER-43-2028-g001){#acer14171-fig-0001}

With respect to the included studies, Fig. [2](#acer14171-fig-0002){ref-type="fig"} depicts the relationship between the AUDIT cut‐point and the sensitivity and specificity of the AUDIT in identifying AUDs, by sex, assuming a standard drink size of 10 g of EtOH (see Fig. [S1](#acer14171-sup-0001){ref-type="supplementary-material"} for alcohol dependence). The heterogeneity estimates for the sensitivity and specificity of the AUDIT in identifying AUDs and alcohol dependence are presented in Table [S4](#acer14171-sup-0001){ref-type="supplementary-material"}. As depicted in the funnel plots for the sensitivity and specificity estimates of the AUDIT in identifying AUDs (Fig. [S2](#acer14171-sup-0001){ref-type="supplementary-material"}) and alcohol dependence (Fig. [S3](#acer14171-sup-0001){ref-type="supplementary-material"}), there was no indication of publication bias.

![Relationship between the AUDIT cut‐point and the sensitivity and specificity of the AUDIT in identifying AUDs, by sex, assuming a standard drink size of 10 g of EtOH. *Note*. Audit cut‐points were rounded to the nearest integer. Specificity = 0.90; women (AUDIT score = 7; sensitivity = 0.848); men (AUDIT score = 13; sensitivity = 0.829). Specificity = 0.95; women (AUDIT score = 9; sensitivity = 0.810); men (AUDIT score = 16; sensitivity = 0.810). Specificity = 0.96; women (AUDIT score = 11; sensitivity = 0.773); men (AUDIT score = 19; sensitivity = 0.792).](ACER-43-2028-g002){#acer14171-fig-0002}

It should be noted that the description of the findings presented below focuses on the sex‐specific screening statistics for AUDs using the AUDIT cut‐point score which provided a specificity of 0.95 for the largest country in each Institute for Health Metrics and Evaluation (IHME) region and in the UK. However, the sex‐specific screening statistics for both AUDs and alcohol dependence using the AUDIT cut‐points which provided a specificity of 0.90, 0.95, and 0.98 are presented for all 190 countries in Table [S5](#acer14171-sup-0001){ref-type="supplementary-material"} (AUDs) and Table [S6](#acer14171-sup-0001){ref-type="supplementary-material"} (alcohol dependence).

The Use of the AUDIT in Identifying AUDs Among Men {#acer14171-sec-0014}
--------------------------------------------------

At a specificity of 0.95 on the AUDIT, among the largest countries in each IHME region and the UK, the 3 countries that had the highest true‐positive rates among men were Russia (299 per 1,000 \[95% UI: 267 to 332 per 1,000\]), Poland (184 per 1,000 \[95% UI: 158 to 208 per 1,000\]), and the United States (132 per 1,000 \[95% UI: 112 to 153 per 1,000\]), which was mirrored by having had the lowest number of men needed to be screened in order to treat 1 man with an AUD: 3 (95% UI: 3 to 4), 5 (95% UI: 5 to 6), and 8 (95% UI: 7 to 9), respectively (Fig. [3](#acer14171-fig-0003){ref-type="fig"}). All 3 of these countries had a higher relative prevalence of AUDs among men (compared to other countries). Likewise, the 3 countries with a relatively low prevalence of AUDs among men had the lowest true‐positive rates and highest number of men needed to be screened in order to treat 1 man with an AUD: Nigeria (9 per 1,000 \[5 to 16 per 1,000\] and 116 \[95% UI: 61 to 201\], respectively), Indonesia (11 per 1,000 \[6 to 19 per 1,000\] and 91 \[95% UI: 51 to 155\], respectively), and Egypt (21 per 1,000 \[14 to 30 per 1,000\] and 48 \[95% UI: 34 to 71\], respectively).

![Screening statistics, by country, for AUDs per 1,000 men screened using the AUDIT cut‐point that provides a specificity of 0.95. *Note*. Rates are based on 1,000 men screened and do not represent strata of men with and without AUDs.](ACER-43-2028-g003){#acer14171-fig-0003}

As depicted in Fig. [3](#acer14171-fig-0003){ref-type="fig"}, the larger the standard drink size used, the higher the AUDIT cut‐point that was needed to produce a specificity of 0.95. For instance, when using a standard drink size of 8 g of EtOH (UK), an AUDIT cut‐point of 17 was needed to produce a specificity of 0.95, while when using a standard drink size of 14 g of EtOH (Mexico and the United States), an AUDIT cut‐point of 14 was needed to produce a specificity of 0.95. This relationship was reflected in the beta coefficients in the regression (Table [S7](#acer14171-sup-0001){ref-type="supplementary-material"}), where standard drink size was found to significantly affect the sensitivity (*β* = −0.021) and specificity (*β* = 0.016) of the AUDIT in detecting AUDs among men. However, this relationship was not found for alcohol dependence, where an AUDIT cut‐point of 18 was needed to produce a specificity of 0.95 in all countries, regardless of standard drink size (Fig. [S4](#acer14171-sup-0001){ref-type="supplementary-material"}); again, this relationship was reflected in the regression, with nonsignificant beta coefficients for both sensitivity and specificity in detecting alcohol dependence among men (Table [S7](#acer14171-sup-0001){ref-type="supplementary-material"}).

The Use of the AUDIT in Identifying AUDs Among Women {#acer14171-sec-0015}
----------------------------------------------------

At a specificity of 0.95, the AUDIT performed poorly in accurately identifying women with an AUD, as indicated by the low true‐positive rate relative to the high false‐positive rate (Fig. [4](#acer14171-fig-0004){ref-type="fig"}). This was likely due to the low prevalence of AUDs among women (compared to men), as the false‐positive rate is dependent on prevalence (i.e., false‐positive rate = 1‐specificity\*1‐prevalence). These findings assume the correct application and scoring of the AUDIT and the correct application of AUD diagnostic criteria. With respect to the largest countries in each IHME region and the UK, the only 2 countries where the true‐positive rates were higher than the false‐positive rates were Russia and the United States---2 countries with a relatively higher prevalence of AUDs among women (compared to other countries). Further, the number of women needed to be screened in order to treat 1 woman with an AUD ranged from 14 (95% UI: 11 to 17) in the United States to 1,025 (95% UI: 182 to 6,222) in Nigeria---again, reflective of the prevalence of AUDs in the respective countries. The poor performance of the AUDIT in identifying women with an AUD was likely also due to the low cut‐point (9) that provided a specificity of 0.95, suggesting that the current cut‐points used to identify women most in need of AUD treatment are not effective in accurately doing so and, in fact, are resulting in high false‐positive rates.

![Screening statistics, by country, for AUDs per 1,000 women screened using the AUDIT cut‐point that provides a specificity of 0.95. *Note*. Rates are based on 1,000 women screened and do not represent strata of women with and without AUDs.](ACER-43-2028-g004){#acer14171-fig-0004}

With respect to standard drink size, the performance of the AUDIT in accurately identifying women with an AUD was not impacted by the standard drink size used in a country, as indicated by a cut‐point of 9 providing a specificity of 0.95 in all countries irrespective of their standard drink size (Fig. [4](#acer14171-fig-0004){ref-type="fig"}). This was also reflected in the beta coefficients in the regression (Table [S7](#acer14171-sup-0001){ref-type="supplementary-material"}), where standard drink size was found to significantly affect the sensitivity (*β* = −0.030) of the AUDIT in detecting AUDs among women, but not the specificity. However, with respect to alcohol dependence, the performance of the AUDIT in accurately identifying women with alcohol dependence was impacted by the standard drink size (Fig. [S5](#acer14171-sup-0001){ref-type="supplementary-material"}). This was, again, reflected in the beta coefficients in the regression, where standard drink size was found to significantly affect the sensitivity (*β* = −0.077) and specificity (*β* = 0.036) of the AUDIT in detecting alcohol dependence among women (Table [S7](#acer14171-sup-0001){ref-type="supplementary-material"}).

Discussion {#acer14171-sec-0016}
==========

This is the first study to quantitatively pool all available data on the classification accuracy of the AUDIT with respect to its ability to screen individuals for an AUD, inclusively, as well as its ability to screen individuals for alcohol dependence (the most severe AUD), and to provide country‐ and sex‐specific screening statistics based on the standard drink size of each respective country. The accuracy of screening tools is affected by factors such as demographics (sex), point of diagnosis (current vs. lifetime), and the criterion standard to which it is compared---all of which were accounted for in the current study.

We found that in countries with a low prevalence of AUDs, the number of people needed to be screened using the AUDIT in order to treat 1 individual with an AUD was very high. This finding calls into question whether the AUDIT should be recommended for use as a screening tool for AUDs in such countries, especially given the scarce resources for health care, and at a time when primary health care is already overburdened. For instance, in China, the most populous country in the world, the number of people needed to be screened in order to treat 1 individual with an AUD would be 15 for men and 618 for women. If the expectation is that patients with an AUD will be treated by their primary health care provider, an oral AUDIT interview is recommended (Babor et al., [2001](#acer14171-bib-0002){ref-type="ref"}). Assuming the AUDIT takes 10 minutes to administer orally in person, including a proper demonstration of standard drink sizes, this would require a health care worker to spend 2.5 hours in order to identify 1 man in need of AUD treatment, and 103 hours in order to identify 1 woman in need of AUD treatment. These numbers do not indicate a high efficiency in use, or a cost‐effective use of staff time. While it may be possible for the AUDIT to be administered via a different mode (telephone, Web‐based, or self‐administration; DiGuiseppi et al., [2006](#acer14171-bib-0011){ref-type="ref"}; Graham et al., [2007](#acer14171-bib-0014){ref-type="ref"}; Kypri et al., [2008](#acer14171-bib-0021){ref-type="ref"}) prior to meeting with a primary health care professional, an adaptation of the AUDIT (e.g., the AUDIT‐C \[Bush et al., [1998](#acer14171-bib-0005){ref-type="ref"}\]), or even a simple, single‐item screening question about alcohol use, may, in fact, be more appropriate for screening purposes (Smith et al., [2009](#acer14171-bib-0038){ref-type="ref"}). Regardless, a question‐based screening approach would need to ensure patient understanding and be sensitive to gender and cultural differences. In addition, the continued use of the AUDIT to screen for AUDs, especially among women, is likely to result in unnecessary stigmatization given the false‐positive rates. AUDs are highly stigmatized, and while progress has been shown for other mental disorders, the stigmatization of AUDs has remained high over the past decades (Schomerus et al., [2011](#acer14171-bib-0036){ref-type="ref"}, [2014](#acer14171-bib-0037){ref-type="ref"}).

The different definitions of AUDs present additional problems, and in fact, the current findings may be due, in part, to deficiencies in the DSM and ICD diagnostic criteria for AUDs. In their most recent revisions, the DSM and ICD have drifted further apart in their definitions of AUDs, and the correlation between both systems is not sufficient (Degenhardt et al., [2019](#acer14171-bib-0008){ref-type="ref"}; Room and Rehm, [2019](#acer14171-bib-0033){ref-type="ref"}). In fact, the DSM‐5 has been questioned for its utility in the clinical practice of AUD management (Carvalho et al., [2019](#acer14171-bib-0006){ref-type="ref"}). As a means of classifying patients with respect to severity, prognosis, and appropriate treatment(s), these systems are falling short when it comes to AUDs, as the behaviors used to define AUDs are not only vaguely described but the behaviors themselves have changed over time. Additional attention to developing uniform diagnostic systems, as well as ensuring that the criteria used in standard tests are reflective of the respective diagnostic systems, will ultimately help to advance screening efforts.

Indeed, the current situation is that the overwhelming majority of individuals with an AUD are not receiving any treatment (Blanco et al., [2015](#acer14171-bib-0004){ref-type="ref"}; Kohn et al., [2004](#acer14171-bib-0020){ref-type="ref"}; Rehm et al., [2015](#acer14171-bib-0030){ref-type="ref"}). Rather than using a screening tool, like the AUDIT, that requires too many resources, another strategy would be to screen only those individuals with common diseases and/or harms highly associated with heavy alcohol use and AUDs (for an overview of alcohol use and disease, see Rehm et al., [2017b](#acer14171-bib-0029){ref-type="ref"}). At the primary health care level, hypertension (Rehm et al., [2017a](#acer14171-bib-0028){ref-type="ref"}), insomnia, and injuries (Israel et al., [1996](#acer14171-bib-0017){ref-type="ref"}) are frequently observed examples of the consequences of heavy alcohol use and AUDs, and if screening for AUDs were to be restricted to individuals presenting with these and other commonly associated diseases and/or harms, screening would be more focused and might result in higher true‐positive rates (individuals screening positive who need intervention). It should be noted that all of the above considerations relate to AUDs specifically, and not to hazardous or harmful alcohol use in general.

Given the recent attention that the AUDIT has received in relation to phenotyping individuals with AUDs, as well as hazardous and harmful alcohol use, in genome‐wide association studies (Justice et al., [2018](#acer14171-bib-0018){ref-type="ref"}; Sanchez‐Roige et al., [2019](#acer14171-bib-0034){ref-type="ref"}), the current study is timely. In fact, there is some indication that the AUDIT could be used to identify individuals genetically at risk for AUDs.

Limitations {#acer14171-sec-0017}
-----------

There are a few limitations that should be acknowledged. The included studies used 1 or the other of the diagnostic systems (ICD or DSM), which, as discussed above, lack concordance with respect to AUDs. This could have introduced an unknown level of heterogeneity into the pooled estimates. Further, the vast majority of included studies did not report the standard drink size used, and there was no indication of any pilot testing prior to the implementation of the AUDIT to determine whether the concept of a standard drink size was understandable to study participants. The findings of the current study are based on country‐specific drink sizes, which may or may not be reflective of those used in the individual studies. Lastly, there was inconsistent adherence among the included studies to the methodological standards designed to increase the validity of studies on diagnostic test performance, and it was simply not possible to restrict the analysis to those studies that were considered to be low risk for bias. This lack of adherence is reflective of the difficulty of conducting research in a clinical setting; however, future studies should be mindful of these standards.

Utility of an Alcohol Use Disorder Diagnosis {#acer14171-sec-0018}
--------------------------------------------

It must be noted that our study focused on AUDs and did not include studies that evaluated the performance of the AUDIT in identifying hazardous and harmful alcohol use. The AUDIT is a 10‐item questionnaire which was developed by the WHO in 1989 as a screening tool specifically designed to identify individuals who were most in need of: (i) simple advice focused on reducing hazardous drinking, (ii) brief counseling and continued monitoring, and/or (iii) further diagnostic evaluations and referrals to specialized treatment (Babor et al., [2001](#acer14171-bib-0002){ref-type="ref"}). Aside from being used to identify individuals who have a hazardous (or risky) pattern of drinking, as per its original purpose, the AUDIT is often used, in both clinical and research settings, to ascertain whether individuals are likely to meet the diagnostic criteria for an AUD.

The term AUD is defined either by the DSM, currently in its fifth edition (American Psychiatric Association, [2013](#acer14171-bib-0001){ref-type="ref"}), which uses a single diagnostic term (AUD) with a severity indicator, or by the ICD, currently in its 11th revision (World Health Organization, [2016](#acer14171-bib-0041){ref-type="ref"}), which has retained a division into 2 main diagnoses (harmful use of alcohol and alcohol dependence syndrome) to indicate an AUD. Under the DSM‐5, anyone meeting any 2 of the following 11 criteria within a 12‐month period would receive a diagnosis of having an AUD (with severity---mild, moderate, or severe---being based on the number of criteria met): Alcohol is consumed in larger amounts over a longer period than intended; persistent desire or unsuccessful attempts to cut down or control one\'s alcohol use; large amount of time spent in activities necessary to obtain, use, or recover from the effects of alcohol; cravings; failure to fulfill major obligations at work, school, or home; continued use despite persistent or recurrent social or interpersonal problems; social, occupational, or recreational activities given up or reduced; use in situations in which it is physically hazardous; use continued despite persistent or recurrent physical or psychological problems; increased tolerance; and withdrawal symptoms. With respect to the ICD, the harmful use of alcohol refers to alcohol consumption that results in physical and mental health consequences, while alcohol dependence is a maladaptive pattern of drinking that leads to clinically significant impairment or distress, such as a strong desire to consume alcohol, impaired control over its use, persistent drinking despite harmful consequences, a higher priority given to drinking than to other social, occupational, or recreational activities and obligations, increased alcohol tolerance, and a physical withdrawal reaction when alcohol use is discontinued (known as alcohol withdrawal syndrome).

Thus, our finding that the AUDIT does not perform well as a universal screening tool for identifying individuals with an AUD cannot be extended to include hazardous and harmful alcohol use. Accordingly, the discussion above is specific to AUDs and does not necessarily apply to hazardous and harmful patterns of alcohol use. This pattern of alcohol consumption can be extremely detrimental in and of itself (Rehm et al., [2017b](#acer14171-bib-0029){ref-type="ref"}), and a rigorous quantitative analysis of the AUDIT\'s ability to identify such hazardous and harmful patterns of use should be conducted in the future. Further, the current study was limited to the performance of the full AUDIT; however, it is possible that certain items of the AUDIT (e.g., consumption items or problem items) would prove to be clinically useful in screening for AUDs, and this possibility warrants further evaluation.

Conclusion {#acer14171-sec-0019}
==========

In conclusion, we do not recommend the AUDIT as a universal screening tool for identifying individuals with an AUD, especially in countries and among populations with a low AUD prevalence (e.g., among women). There are a number of factors that may contribute to the poor performance of the AUDIT in the screening of individuals for an AUD, such as cultural and social ideologies, as well as certain items inordinately influencing the overall psychometric characteristics. Regardless, different forms of screening for AUDs should be considered and evaluated for use in primary care. A more targeted approach to screening based on the presence of other medical conditions would also reduce the stigmatization of AUDs, as screening, advice, and treatment would be seen as part of the routine management of conditions customarily dealt with at this level of health care.
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**Fig. S1**. Relationship between the AUDIT cut‐point and the sensitivity and specificity of the AUDIT in identifying alcohol dependence by sex, assuming a standard drink size of 10 grams.

**Fig. S2.** Funnel plots for Freeman‐Tukey Double arcsine transformed sensitivity and specificity estimates for the AUDIT in identifying alcohol use disorders.

**Fig. S3.** Funnel plots for Freeman‐Tukey Double arcsine transformed sensitivity and specificity estimates for the AUDIT in identifying alcohol dependence.

**Fig. S4**. Screening statistics by country for alcohol dependence per 1,000 men screened using the AUDIT cut‐point that provides a specificity of 0.95.

**Fig. S5**. Screening statistics by country for alcohol dependence per 1,000 women screened using the AUDIT cut‐point that provides a specificity of 0.95.
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